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Recent electron microscopic studies (1, 2) sup-
port the view that Langerhans cells and melano-
cytes are related. However, it is difficult to
reconcile certain ultra-structural features of the
Langerhans cell with the Masson-Billingham and
Medawar hypothesis (3, 4) that it is an "effete"
or "worn-out" melanocyte in process of being
desquamated.
Under the electron microscope, the Langerhans
cell has a normal nucleus, apart from it being
markedly indented; mitoehondria, golgi mem-
branes, ribosomes, a-cytoplasmie membranes,
and eentriolar structures, are present in the cyto-
plasm and show no unusual features. In addition,
granules of characteristic shape and structure,
evidently synthesized by the cell, are found (1).
Considered in isolation therefore, the Langerhans
cell looks like a perfectly healthy cell engaged in
active protein synthesis. Certainly there is
nothing about it which would suggest that it is
"sterile" or "dead" as required by the "effete
melanoeyte" hypothesis.
Previously reported observations on vitiliginous
epidermis (1) are also difficult to fit in with this
view. In vitiligo, the basal melanocytes are re-
placed by cells identical in all respects with
Langerhans cells, and in the supra-basal layers of
the epidermis, Langerhans cells are increased in
number. If their nature is as postulated by
Masson, then in vitiligo worn-out melanoeytes
persist in the basal layer. Instead of being elimi-
nated, as normally, they must remain here, and in
addition, must be dividing constantly to provide
a continuous and increased supply of similar
elements to the desquamating supra-basal layers.
Such a cycle of activity seems to be incompatible
with the allegedly defunct character of the
Langerhans cell and the evidence from vitiligo,
added to that outlined above, strongly indicates
that a reconsideration of its status is necessary.
This suggestion is reinforced by further observa-
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tion of some hundred Langerhans cells by electron
microscopy where an impression of marked eyto-
plasmie activity was obtained, as well as by
recent reports on their histoehemical activities
(5, 6), and a new concept of their relation to
melanoeytes is presented here in the form of an
hypothesis.
Hypothesis (Fig. la)
The active basal melanoeytes of normal epi-
dermis are reproductively self-maintaining (4).
At intervals, individual melanocytes (M) divide
into daughter cells which have the appearance of
Langerhans cells (L, L1). One immediately
ascends to a supra-basal level, never engages in
melanogenesis and is eventually exfoliated. The
other remains in the basal layer, becomes melano-
genie for a period, divides again and so the cycle
is repeated. According to this hypothesis there-
fore, the Langerhans cell represents an immediate
post-division stage of a mature previously
melanogenic melanocyte. It implies that a cell
having the structure of a Langerhans cell is
capable of engaging in melanogenesis, and postu-
lates that of the two which may result from di-
vision of a melanocyte, the one which remains in
the basal layer actually does so, becoming an
active melanocyte of the next generation. The
other, which enters the supra-basal layers never
normally does, though it might under certain
circumstances.
Application to vitiligo (Fig. 1 b)
According to the present hypothesis, vitiligo
may be due to a failure of melanoeytes to mature
from a post-divisional non-active condition to a
fully developed melanogenic state. The concept is
diagramatized in Fig. lb. M. is a melanoeyte
which divides into daughter cells L and L1, one
of which, as normally, remains in the basal layer,
while the other ascends to a supra-basal level.
Factors responsible for the onset of vitiligo (repre-
sented by the arrow V) result in L failing to
engage in melanogenesis and retaining the ap-
pearance of a Langerhans cell. After a period, it
divides in turn, giving rise to further daughter
cells (L2 and L3) and so on. Such a process could
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been some uncertainty among light mieroscopists
concerning this point, but Langerhans cells have
been seen in the basal layer of normal epidermis
-
examined by electron microscopy (1, 7). That
-- -. W
there has been some doubt about the presence of
these cells, and that they are not always demon-
_______________
______________ strable would fit in well with the present hy-
pothesis. This requires their presence for a brief
period only in the basal layer, i.e., that immedi-
ately following division of a melanoeyte.
2. If the Langerhans cell which remains in the
basal layer subsequently engages in melanogene-
sis, then its structurally identical supra-basal
L L Li sibling should theoretically also be capable of
similar activity. In normal circumstances thisFic 1 Diagram to illustrate relationship be- .
tweenmelanocytes and Langerhans cells accord- does not occur. However, it is conceivable that it
ing to the hypothesis advanced here. (a) normal might be stimulated to do so under certain eon-
epidermis (b) vitiligo. M melanocyte; L, L, etc., ditions. In epidermis stimulated by Thorium X,Langerhans cells; T, time sequence; V, unknown .
factors responsible for vitiligo. For further ex- tyrosine positive cells appear in the supra-basal
planation see text, layers (8). These are usually interpreted as basal
melanocytes which have ascended to this level
account for the replacement of active melano- while still retaining the capacity to synthesize
cytes in vitiligo by cells which are indistinguish- melanin. An alternative explanation would be to
able from Langerhans cells. The presence of suggest that they are Langerhans cells present at
supra-basal Langerhans cells in excess of the the time of application of Thorium X which have
normal number could be accounted for by an in- been stimulated to engage in melanogenesis as a
creased rate of division of the cells remaining in result.
the basal layer, something which seems not im- 3. If the nature of the Langerhans cell is as
possible in the circumstances. Such an increased suggested, one might expect the occasional oc-
rate would not lead to a greater accumulation of eurrence of melanin granules in the cytoplasm,
these cells in the basal layer, since fifty per cent because it has been reported that they are present
of the division products would be passed to the in the melanocyte while it is undergoing division
supra-basal layers, where an actual increase in (9). In the original account of the electron mi-
numbers would be expected under the conditions croscopy of the Langerhans cell (1) it was stressed
postulated. that melanin was never seen in the cytoplasm,
Apart from the assumption that Langerhans nor has it been seen in any of a large number of
cells should be capable of dividing—and there is cells examined since (7). However, Zeickson (10)
nothing in their ultra-structural appearance reports the simultaneous occurrence of melan-
which would contra-indicate this—the hypothesis osomes and characteristic Langerhans cell
as formulated can be said to provide a more granules in the cytoplasm of a single cell, and it
reasonable explanation of the findings in vitiligo may be that further studies will confirm this ob-
than the "effete melanocyte" theory. Accordingly servation.
it is worthwhile briefly to examine certain im-
plications which arise from its general basis in tbe CONCLUSION
light of certain observations on normal and stimu- The hypothesis outlined above is advanced be-
lated epidermis. cause the generally accepted view of the relation
between the melanocyte and the Langerhans cell
Implications,
seems unsatisfactory when applied to the findings
1. If as suggested, the melanoeyte divides into of electron microscopy. The hypothesis fits in
daughter cells each of which displays the features reasonably well with certain observed facts, and
of a Langerhans cell, then these should be demon- certain assumptions on which it is based should
strable at times in the basal layer as well as in the be capable of verification or otherwise by further
supra-basal layers of the epidermis. There has studies. A major feature of the hypothesis is that
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it presents the Langerhans cell as a healthy
"living" cell and not as a "ghost", or "an histo-
logical degradation product". This leaves scope
for a suggestion that it may have some function
to perform in relation to the malpighian cells of
the supra-basal layers—a possibility worthy of in-
vestigation.
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